DOCOHEVT BESOHE 

BD 088 703 SB 017 n^^ 



iUTHOB 
TZTLE 

INSTITUTION 

SPONS AGENCY 

PUB DATE 
NOTE 



Qalo, Bopate, Ed.; And Others 

Hatheaatics Forum, Second Edition, August 1972. 
University of the South Pacific, Suva (Fiji) . School 
of Education. 

United Nations Educational, Scientific, and Cultural 
Organization, Paris (France) . 
Aug 72 
56p. 



EDRS PRICE 
DESCRIPTORS 



MF-$0.75 HC-$3. 15 

Cultural Factors; Curriculua; ^Geonetric Concepts; 
♦Instruction; ^Instructional Haterials; ^Hatbeiatics 
Education; ^Huaber Concepts; Trigonometry 



ABSTRACT 

This is a magazine for teachers of mathematics in the 
Scuth Pacific vho teach at ihe Form I level or abovec Host of the 
articles present activities or materials to use in the classroom. 
Included are articles on instructional strategies, curriculum 
developments, interesting problems, puzzles, and math lab activities. 
This issue includes an article on a OHESCO-sponsored Curriculua 
Project. It is a joint effort to develop curriculum by and for 
mathematics educators in the South Pacific territory schools. 
Background and goals of this Project are detailed. (JP) 
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It ic not so long oince the first edition of Mathematics 
IhxuTi vrur; dcjnx>atchec!. so thoro has not boon sufficient tlmo to 

get 0. rcoctlon f rom readons concGming its general style and 
content. The Editorial Comittee is very rmch av/aro that 
the .rrtOvgasine did not live tip to the ohjectives outlined in 
tho fir^t editorials This, the second edition of the magazine, 
is v;o believe ar improvement in that there is a greater range 
in the type of article and some discussion and conmient more 
in keeping with the title of the magazine. But there is a 
long xmy to go y6t. 

One way of measuring the success of the magazine will 
certainly "be by the amount of discussion that is mcli ded* 
So may vro ask you once again to let us have your views, 
comm.ents, questiorts and requests. If you have any suggestions 
for improving any aspect of raatherriatics teaching, hovxever 
simple the ideas may appear to you, there v;ill be many other 
teachers vrho will gain from reading aboiit your approach. 
So please do not hesitate to vrrito to uc» 

Only if you let us know what sort of magazine you 
waizt can future editions of Mathematics Forum meet tho needs 
of the region* 

ERIC 
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COMPUTERS AT WORK 



[Editorial note: This article by Mr. Lionel Yee-,who is the 
H«ad of the Electronic Data Processing Unit in Suva^is the first 
Oi a series of articles designed to explain vhat an electronic 
computer does and how it works. At the end of the article are 
tvo pages of photographs which indicate the parts of a conrputer 
vhich Mr. Yee refers to in his article. In the article the 
parts are- labelled (A) (b) (C) etc., and the corresponding parts 
in the photographs are also labelled (A) (B) (C) etc. j 



1, Vhat IS a Computeg^? 

A computer is an electronic device that has a variety of 
fionctions. For instance, it has a section (A) that will accept 
information (input), it also has another section (B) that will 
produce information (output). This may appear in many ways, 
the most common being printed on paper (C). In between, there 
is a section that can do calculations (D), store information and 
n :i^>vge number of other things. 

2« The Regional E.D.p. Computer Centre in Suva 

At the E.D.P. Computer Centre in Victoria parade in Suva, 
a powerful and flexible computer is installed. it consists of 
a number of cabinets full of electronic equipment. These are 
placed at various points in a room comparable in size to a large 
classroom (e). The various cabinets are connected by cables 
landerneath a raised floor. Some of the equipment looks like 
large tape recorders (f). These are used to record ittformation 
and behave very much like the music tape recorders. 

3« People wor king with the Computei; 

A computer is ji:.st a tool and vithcut people it will not / 
do anything. so at Suva, there are lots of people who have 
leax-nt how to make the computer work. There are the opeaatQrs 
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(g) who "drive" the computer; there are the programmers who 
do the thinking for the computer. In other words, the pro- 
grammers plan the work in advance so that the computer knows 
what to do. When the computer does it however, it does so with 
great speed and accuracy. It never makes a mistake so long as 
the programmer didn^t mcike a mistake. 

4» Type of Work 

At Suva, the computer is put to work on a wide range of 
applications. It pays people's salaries, sends statements for 
credit accounts, produces trade statistics, does banking deposits 
cind withdrav/als and so forth. It can also do complicated 
mathematical calculations as well. However, in all cases it 
requires data to work on, and must be told what to do. if 
wrong data is fed, wrong results will be produced. If it was 
told to calculate in a wrong fashion, it will do as it is told. 
Before the computer starts to work, data must be prepeired and 
this usually teikes more time. Usually data is entered using 
pxmched cards i.e. oblong cards with oblong holes at various 
places(H) . 

5» A typical day at the Computer Centre 

At the beginning of each day, the operator has to clean 
the equipment to ensure it is free of dust. He puts paper on 
the printing cabinet and then switches on the power. At 
ejio^^ier section of the Centre the punched cards are prepcired 
from documents or forms from various oragisations or departments. 
These are put together with instructions written by the pro- 
grcunmers. Another person will then ensirre all the data is 
available for the operator ♦ 

From this the operator will put the correct data on the 
computer and the correct buttons are pressed. He follows the 
instruction.^ accurately and after a very short time the results 
are printed out. These are then registered and stamped ready 
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for despatch to the people who use the information • 

€« some Advantages oP Computers 

Many advantages are found in getting the computer tO A> 
MTtain kinds of work. For example work that takes a tOBff 
tilM to do, or work where there is a lot of data and it it 
lUuPficult to produce accurate statistics speedily. Somttines 
tile type of work is boring, simple and lopetitive. The . 
OOBputer introduces new work habits for people. It has created 
tmny new types of work jobs. it has the advantage of doing 
things accurately and quickly. it also does not get astnoyed 
if you give it too much of the same type of work. In factt, it 
4mjoys it. It likes doing complicated things all the tiae and 
does not get tired. It does not mind being bossed around and 
iCLt^ays obeys your* insti^uctions. in other words you could call 



h^V.S. YEB^ SUVA* 
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PLAYING WITH 9 



A favourite pastime of many children and teachers is 

developing tricks with ntunh ors. No doubt you have seen and 
used tricks such as, »Think of a number between 0 and 10; 
double it . . . ' . 

Below are so/eral tricks with the number 9. 
1. Take any number, say 936, and multiply it by 9: 

936 X 9 = 8424. 

Add the digits of che answer: 

8 + 4 + 2 + 4 + 18. 
Add the digits of this answer: 

1+8 = 9. 

The result is 9. 

The procedure is illustrated by the following flow 

chart: 

Choose any number; 
call it A 



Multiply A by 9 



Add the digits in 
the answer 




Process is complete 
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Qaestlozus: 

1, Begin vlth the following suv^bers, and work through 
the ^ow chart for each: 

83, 142, 856, 1029. 
I8 the final answer always 9? 

2. ¥hy is the final answer laways 9? Can you 3«etif3r 
^e process algebraically? 



Here is anotiier trick with 9: 
2« Vrlte down the nuniberff 12345679 (omitting 8). 
Holtiply the number by 9x2: 

12345679 X (9 x 2) s 222 222 222. 

Qiuistio&B; 

1, Ifaatiply 12345679 by 9 x 3. What is the answer? 
2^ noder what oonditi(ms does the procedure produce 

(a) a series of 4s, 

(b) a seiries of 5s, 
(e) a series of 6s? 

3. QaxL you explain the procedure? 



Finelly, liftre Is a third trick. Can you explain the 

proco^.irti -iiiri why it -t-rVrP 

S >. 9 -^ 7 ~ 6 3 
9 -j':! + (-■ ^- -V-iS 

9 X 937 •^ I t ^^B 

9 X :^'376 + 4. « f ,:; ft?. 
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9 X 987654 -ir 2 = 8 8" 3 888 
9 X 9876545 + 1 = 88 888 386 
9 X 987654321 + 0= 888 888 888 

There are many other tricks with 9 and other numbers. 
If you know others, vrrite to the editors of Mathematics Porum. 

M.S. Bri'jt, U.S.P. 
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IjSditorial Note: This is an article concerning the lay-out 
for a stoiidard long division sum,] 



Division is repeated subtraction in the same way that 
multiplication is repeated addition e.g. 



16 + 16 + 16 + 16 + 16 = 16 X 5 = 80 
16 added together five times = 80 



80 f 16 =: 5 

16 can be subtracted 

from 80 five times. 



In doing a division problem it is important to vmderstand 
that we are seeing how many times we can subtract the divisor 
from the dividend. In doing this we remember the place values 
of ovir number system. 



[ lo'^r^ca V 8 



8) 10,562 
8,000 



2,562 
2,409 



162 
160 




8 can be subtracted 1000 times from 
10,562. 



•> This leaves a remainder of 2562. 

300 — ^8 goes into this (can be subtracted from) 
300 times . 



This has a remednder of 162 



I 



132o"^^8 goes into 162 20 times, remainder of 2. 



10,562 8 = 1320 + 2 remainder. 



In the division above we first saw hox: many 1000 »s of 8 could 
be subtracted from 10,562. Then we saw how many loots could 
be subtracted from the remainder. it was 300 times. We then 
saw how many 10>s of 8 could be subtracted from 162. it nas 
tii-n in»3 or 20. So we come down the miinber system 1000, 100^ 

ERLC 
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56732 4 26 



V 

J 56732 




52000 


2000 


4732 




2600 


100 


2132 




2080 


80 


52 




52 


2 


• • 


2182 



Answer 



The big advamtages of this method are that it is based on 
imderstanding and that, q"'"^^ ii the multipliers at any stage 
are not as big as they ini^lit oe, this will not effect the final 
answer. This latter point is illustrated by an example in 
another base. 

Consider 1432 divided by 34 in base 5, or in short 



1432 



(5) 



•5- 34 



(5) 



34 



) 1432 




340 


10 — 


1042 




340 


10 — 


202 




123 


2 — 


24 


22 



34 can be subtracted from 1432 at 
least 10 times 

34 Ccin be subtracted from 1042 at 
least 10 times 

34 can be subtracted from 202 2 
times 



Answer is 22^ with remainder 24^ 
this carrying out the inverse operation. 



ve can check 
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34 
X 22 
123 
.1230 
1403 

24 
1432 

Here is another example. 
1221(3) r 12(3) 



1221 




1220 


100 


0021 




12 


1 


2 


101 



Answer 101 remainder 2. 

Again ve checi: by carrying out the invez'se operation* 
101 
X 12 
202 
1010 

+ 2 

1221 

This is not really a "nev** method of division but an 
"expansion" of the traditional method as you vill see by com- 
paring the two methods. Here is the traditional way of settilif 
out tBe sum 56732 26 
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2182 

26 ) 56732 In this method ve said 

-52 . How many times does 26 go into 56? 

47 The cinswer is 2. 

26 What we should really be sayinj is, "Hov 

213 many times is 26 going into 56732?" 

208 The answer is 2000 times, 

52 and so on. 

52 



I believe that if we use the method outlined in this 
av-Lioift our children will get a better idea of what division 
is all about. 



BROTHER GILBERT, 
VATUWAQA BOYS SCHOOL, 
FIJI. 
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^Bditorial note: This article is reproduced by kind permission 
o£ the Editor of the Naxaru Maths Teacher. If you or tlWl 
efliildi'en you teach would like to make up similar puzzles Hrtiich 
relatci to any other mathematical topics we would like.' to see 
them. j 

Unscramble each word. \Each one is the name of a shape 
or a solid. 

"Write the emswers in the space at the side. 



S P I R M 
LARGECENr 
LEQTRAIN 
R S H E B P 
SBMI-RELICC 
CLERIC 
S B E P I L L 
C B B U 
P R I M D A Y 
A R E S Q U 
DRYCLINB 
ONCE 

write the circled letters in the spaces below and you will 
A ntaaage, j | f | | | T 1 j i i f 
ERXC I I { \ \ I — Ui 1 , 1 I I. I 



I SCRAMBLED WORDS 



mo 



0 



1 1 1 lO 






onz 






mo 








1 1 I 1 








□ 01 1 r, 


1 .1 




n j_i ion 


r 




o 


1 1 lo, 1 




01 








□ OL 1 


1 ■ 
1 
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A LESSON ON PRIME NUMBERS 



Le sson outline 

we outline a lesson in which the definitions can be dea:'ive<l 
after class activity. Each student is given a square of dots 
(lattice) say 20 x 20. This can be done by marlcing the inter- 
section of lines on square paper. 

Teacher's instructions or questions will be labelled "T"i 
the students' expected xesi^onse by "S". 

T; "Label youi' rows and colnmns hor^iizontally and vertically 

f-irnTli.infT at 1** . if 



4 

3 

2 

1 , . . . . 

12 3 4 

T: "Circle each dot in the bottom row*' 
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4 

3 

2 

12 3 4 

T: "In the second row, leave the first dot, circle the next 
one, leave one, circle one, and so on till the end of the 
row*' . 

2.©.©.® e 

l(j)©(*)0©0 G) 

1 2 3 4 5 6 20 
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T> "In. the third rov, leave two dots, rircle one, leave tVO, 
cixnl.o onft and <;o on" . 
^••0..© G 

^•©•Q*© ® 

l©(2>Ci)<5)(i)0 O 

1 2 3 4 5 6 20 
Tj "Row 4, leave 3 dots circle 1 dot and so on. 
Row 5 1 leave 4 dots circle 1 dot and so on. 
Continue till every row has had some dots encircled (txBtet 
some stage there will be only one circle in a row)". 
The pattern for the 10 x 10 square will look like this: 



10 ^ 

9 © . 

8 0 . . 

7 0 . . . 

6 . . . . 

5 .... 0 .... ® 

4 . . . 0 . , . e> . . 



3 . . o . . ® . . <S) . 
S«0»©>0*0»® 

123456789 10 

yote t This can look very effective if different colotrr* CjUft 
be used for circles in different rows. 

Tt "Let's take a number on the horizontal line. 4 for inatwice. 

•pbere are 3 enc±l"Cled points above it. What numbers do 

these points have to the left?" 



4 ^ ^ 

• 

2 4 ® 

X 4 © 

4 



8} 2 and 4". 

^ »«Kow are 1, 2 and 4 related to 4?" 
*They are factors". 



T; 

S: 
T: 
S: 
t: 
s: 
T: 
Si 
T: 
S: 
t: 

S: 
t: 



t: 
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''Not/ take 5 or\ the horizontal line. Ilow many oiit.-.Lrr;l od 

points?" 
"Tvo" . 

"What numbers do wc i?in<l to tho l<».Ct oP thf^ejo twu points?" 
"1 and 5". 

"Hov are 1 and 5 related to 5?". 

"They are factors" . 

"What are the factors of 9?". 

"1, 3 and 9". 

"How can you see this?" . 

"By looking at the encircled points in the 9 column". 
"We say that the set 1, 3 and 9 ia the factor set of 9 aid 
we will write = [l, 3^9) What is F^^^?" 
II . 

"Now in your exercise books rule three columns and complete 
what I am s t art ing^ using the diagram. Leave the third 
coltmin blank" . 



Number 



1 
2 
3 
4 
5 



Factor Set 



ii. 2} 
{1. 3j 
[1. 2, 4} 



20 

"Good, now you nave all finished I want you to label the 
third column »Number of members in factor set*. I»ll 
do the first 4 numbers for you" . 
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Pac tox' Set 



1 

a 

3 
4 



3} 

ll, 2, 4) 

Check that vhen the table is completed tha'c maitbcrs in the 
first sKn<i tVnvtl ro'i wn,ns arc: 



liumber of jn<tmT>«'r« " 
in Pacttw; ^'^gt 

1 



2 

a 

3 





No. of 

Factors 


Ntimber 


No, of 

Factors 


1 


1 


ii 


.. .... . ..... - 


2 


2 


12 


6 


3 


2 


13 


2 


4 


3 




4 


5 


2 


15 


4 


6 


4 


16 


5 


7 


2 


17 


2 • 


8 


4 


18 


6 


9 


3 


19 




10 


' 4 


20 


6 > 



"Wliat is the most conxAon roimber of factors?" 

••Which numbers have 2 factors" 

3t 5, 7t 11» 13, 17, 19''. 
••These are called pri:;.e nuiVtberst Na:r.e mt: some prii&e 
numbers bigger than 2D'* « 
«23« — « 
••Good** . 

••lii 1 a prine nucibcr?'*^ 
■•Why not?**. 

•«It does not have different Factors^*. 
••A riT caber t like 4 or 6, vhich has more than 2 factors is 
called a co!nposite number. Ka^ne me some more composite 
niwber*;" • 
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S: "9, 10, — " 

T: "Good"/ 

T: "Is 1 a composite number?", 

S: "NO", 

T: "Why not?". 



s: 



Conclusion 



T: "We have seen that there are three types o£ numbers • The 

prime numbers 2,3, 5 f 7, — ; they have 2 different factors. The 
composite numbers which have more than 2 factors. And 1 
which is neither prime nor composite" . 
[you may wish to compare what has been outlined above to 

the method in "Pacific Maths" Book 6, Unit 29, Sets 2,3,4, (Page 

177) • Note that using our lattice the factor sets required in 

Set 3 can be easily written downTj 

Further suggestions: 

(1) The numbex^s 1,4,9 have an odd number of factors. Write 
down some more. What property do all these numbers have? 

(2) F^g =:{l,2,3,6,9,l8} 

F24 ={lt2,3,4,6,8,12,24} 
Pl8'*P24= (l'2,3,6j 

How are 1»2,3 and 6 related to 18 and 24? 
6 is the largest member of the set. 
How is 6 related to 18 .and 24? 
(An introduction to h»c*f.) 

(3) Look along the rows rather columns. In row 2 we have the 
numbers 2,4,6,8,10,12,14,16,18,20. But it does not stop 
here s?-nce by making the lattice big enough we can include 
every even number or multiple of 2 . 

Write Mg « (2,4,6,8,10,12 - - 

M4 [4,8,12,16,20,24 ] 

Similarly Mg =5 (6,12,18,24,30 } 
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Mg-..-! {12, 24, 36 — 

I« n M^^ a set of multiples? Being an infinite, set it no 
Wghest member. However 12 is its least member. 
MOV is 12 related to 4 and 69 

IS 1 A PRIME NUMBER? 

AJPPendix; 

It is Clear from the lesson outlined above that we b&vci 
defined numbers in such a way that the cuiswer is clearly *Ho«, 
However many of us were brought up to -elieve that i,2,3,5,7 anA 
so on «re the prime numbers and »adny dictionaries give 1 as an 
example of a prime number. The definition given might b« as 
follows; 

i (natural) number is prime if its only factors ar« i aH 
tk9 number itself, A number is composite if it is not prinB^ 

According to this definition 1 has 1 and itself as its only 
fact03ni aaid so is prime. 

Vhat possible objection can there be to 1 being a prime 
number? The objection can be regarded perhaps as only a 
theoretical one. The Greeks over 2000 years ago in contid«rl«0 
the nature of composite numbers saw that they could be expres8«A 
as the product of prime numbers. For example 120 is composit* 
and we cem write 

120 -2x2x2x3x5. 
Provided we write this product with the prime numbers in in- 
creasing order, this is the only way we can express it. The 
statement that every composite number can be expressed in only 
one way as a product of prime numbers in increasing order is 
known as the Fundamental Theorem of Arithmetic . 
This may appear obvious, but take a large number, say 8S33. i$ 
it prijae? You may like to try and find prime factors before 
reading on. one of the following is true 

8633 a 83 X 101 (1) 

8633 « 89 X 97 (2) 

RJC 



Oheci.' vhich one by multiplj'ing. The fundamental rheorem r.ays 
that we cannot have (l) and (2) both true. Now if 1 is prime 
then there is a problem* We can now express a composite number 
in many different ways as a product of primes. 

6 = 2x3 

6 = 1x2x3 

6 = 1x1x2x3 

6 = ixlxlx2x. 3,, and so on. 

This violates the Pi ind anient al theorem of arithmetic; it is 
the historical reason why we do not wish 1 to be prime. 



J, PORRIT, U.S. P. 
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BEST cm AVAILABLE 



I PUZZLES FOR teaching" 

j^Bditorial note: In the May issue of Mathematics Porxun we 
• included Some extt^acts from a letter vrittcn/oy Mr . D, KcLw.: " 
of Nauru. Belov are some further extracts fro.T. his icttta.". 
\vo a.vc svjro that the ideas contained in his letter vill be of 
intear'est to teachers locking for vays to enliyon their lessons 



AJ Find the rule in the first puzzle.- Use it- to coMple-.to 
the others;. : . . • 




/ B / Many years ago, people learnt their tables only as far as 
the five times tabic. Here is how they multiplied the other 
numbers less than 10: 

Multiply 9x7 

Write the numbers like this 9 

7 

Subtract each number from 10, 9 1 

and ■'uritQ the answer alongside 7 1^ 

Drciv/ in the cross X, and 9^1 

multiply 1 by 3 7 3 
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Subtract along either line 9^1 
(9 - 3 or 7 1). 7 , 3 



cui swer 
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Use the method above to do these: 
(a) 9 X 8 (b) 8 X 8 

(c) 7 X 8 (d) 7 X 7 

Can you extend th'.s method to multiply nurfibers larger 
than 10 Uxt if^n-i than 20, o.g. 13 x 15. •. • 

Jc] Here is a code puzzle. 

A D E L N P R S T U 

120 72 210 60 280 315 378 180 385 330 

Voric out those problems. Use the code to find the Icstters 
and wit e them into the square. 



1. 70 


X 4 


6. 


42 X 5 


1 


2 


3 


2. 9 


X 20 


7. 


360 








3. 18 


X 10 


4 


5 


6 


4. 36 

5. 35 


X 5 
X 6 


8. 










9. 


3 

222 


7 


8 


9 



Make np a pnz7,le like the one above. 



D, MCLEOD, NAURU. 
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IjSditorial note: 

Mr* McLeod of Nauru Gccondary school sent to the 
XJ.N.D.P. I'lathematics Section connents and notes on the 
pupil's pamphlet COOPJ)IiTA?ES I some of which are reproduced 
"below, ilven if the pamphlet hae not been seen the cug^t^stions 
will "be understood » 3 

According to Dienes, to teach a concept we should do 
three things s- 

Pro£Jcnt it in as many dis^iees as poBsihlo i*.o. change 
the visual f oirn* 

This has been done through the use of - - - 

(i) geo-boards, 

(ii) the classroom, 

(iii) graph paper^ 

(xv) and maps, 

Chaiige all the laatheniatical variables possible* In 
this pamphlet the concept being taught is the use of 
of coordinates to fix a point. Pocsib3,e mathematical 
variables that r!Ould be charaged are:- - ■ ~ 



(i) locating an area rather than a pointy 

(ii) changing the scale ^ 

(iii) changing the surface^ 

(iv) changing the number of dimensions^ 

(v) ch.angii:^: to polar co--ordinateSt 

C. Present an inverse case if it exists* 
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^ Iiocatlng an area rather than a point i.e. labelling the 

col\anns instead of the lines (of. "bar gx-aphs) 

EXAMPI^ I 

Secret Codes 



5 


A 


B 


C 


D 


E 




1. Can ;y ou read these messages? 


.4 


P 


0 


H 


I 


J 


a. 


33 15 52 -34 42 44 42 55 


5 


K 


L 


M 


N 


0 




>42 51 


2 


P 


Q 


R 


S 


T 


h. 




1 


U 


« 


W 


Z 


T 


°» 






1i 


2 


3 


4 


5 


2. 


Write a message of your own^ 



(Z is missing) 
EXAMPHB II 

The "book S.M.P. A contains the game of "Battleships^^^^^^^^ 
itt which regions^ as opposed to points^ are lahelled by 
coordinates • 
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B (iv) CHMGING THE FUT>IBER OF DIME[MSIQ .^TS 

(a) One dimension. 

"On a line we need one co-ordinr.te - 

the distance from the origin." 

"Does the line have to be .straight?" 

"Will any line (route) do provided it is fixed?" 



e.g. 



Nauru / 




Taravra 



Funafuti 



Jladi 



Provided t-ie plcJie 
follov/s the route, 
vre need to Icnov/ only 
the distance it has 
gone to fix its^poeition. 



(h) Throe dimensions. 

e.g. "I'/here am I in the room? (in paces)*" 
"V/liere is my head?" 

"V/here am I if I aia at (87^E, SS^IT, P9141..fr)t!?^* 

nfhere am r no';^ (ISO^E, O^S/^£000 ft)?" ~ " " 
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TJilAC riT^T??.' OVim (some suggestions) 

Ono of the things we shoiild always look for ia Gwe 
tea'C>ung • is an opporttmity to tie cyov >?o:-k in with other 
si;."'i.v:^.:.!iQ. p. 23 of the ami t offers the chance to filsjcuss 
with tiie .g^tr;iaenbB (or onlist the aid of tlie geography 
tQach.ex' In di scuKciniafc) hhe iiro of cooiTllnates when 

i. 'fhe surface is changed. P. 23 opens "We have seen that 
we need, two co-ordinates if we want to describe » point 
which is in a plane" . This leads to the question, 
"What if the surface isn*t a plane?" 
"How do we locate a point on a globe?" - - 

e.g. Vniat is at 178°B, 18°S ? , 
Where is Fauru? 

"Does the surface have to be « smooth'?" " What about 



References . Pearcy and Lewis, "Experiments in JIatheinatics, 
Stage 1 " contains a g.l..orious illustration of what happens 



when one co-ordinate is cliaiiged. 




0123456 0 1 2.34 

Low church Little church on its way 

to heaven.- 

The same book contains a suggestion for a ''snakes and 
^ ladders" type game using co-ordinates. 
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■ • 

^Saitorlsa note; Vtr, MeLeod also ooBmetttfl on the game CLo->9Eto-!Doe 
^viui cTicrjrs on page 13 of the peaoipblet Oooxtflnates X* 
To i • f readers here is a reprodaotlon of the page. 



nCviAJ-'i-OB 



Yoa can play this with two teams. A. anA B. 

Krst you need a diagrem lik« this on the 



tlackTscarxl: 



6< 



I 



' I > * 

••■ '11- I ' 



I 





. rri I I I 




EP.ch team has to try to got 4 '^'f or 4 *0»9 in st Vrc, , 
9ie livez can oe cV.r.-j a ror^cio^ra s co.tvsrsi or alois^ » dif-{;o&cil, 
but "tiie 'I'b or '0*o aui i Xi^xi; to e.ich. other. 

B9.ch t©am has f.vrcs to cJioo*?-? T":' v^- ■ Tl:? r-T^-s wse 

the to'ichcr ^saS yo-r -jos-.'n to uaiae the cerfc pwii:t, put y;jur "oicrA 
up if you ica&v a good point* 

7!nch team cnn choose its own nBJ'Vier^ 
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The game of Tic-Tac-Toe is important not boco.iiGe of 
what it teaches about co-ordinates, but because it is 
asking for a logical plan of attack, 

- Decide on a plan# 

- Try it. Does it wrk? 

- If not, decide on another plan, 

- Try it etc.* 

^.fhen the children are sure they have the ansvrer and 
can prove it in practice - against the teacher on the board 

for instance - you night try them oh this game A-daich is 

taken from a recent copy of " fethematics Teaching" (U.Ka) 




Where is the best place for the first player to go? \Thy 
V/here MUST the second player reply? 
IVhere does the first player go next? 
^'/here ?^IUST the second player? 
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NtJMBBR PATTERNS 



ySditorial note: Mr. McLood of Nauru Secondary School bat 
sent to the U.N.D.P. Mathematics Section some suggestion! ior 
addi.-'-io?^^ to the U.W.D.P, pamphlet "Number Patterns I". A»ong 
the :rt':::oi.r.v.ions are those below. Even if readers have not seen 
the paniir-'lilGt the ideas will be tmderstood.j 



ADDIT ION THE EASY WAY 

This is on ideal trick fo7.^ a new form 1. ("Adding 
up the High School way" ) . 

Tell the class you are tired of adding the old way, 
and that from now on you will put the answer first. 

(a) Have a student call out a 4, 5 or 6 figure niimber 
e.g. 3 5 8 7 6 5 

(b) Leave four lines and write down the 3 5 8 7 6 5 

answer. (subtract 2 from the units « 

colunm and put a 2 in £vont) • 

2 3 5 8 7 6 3 

HnvG nnothei' stud€>nt rail out a 3 5 8 7 6 5 

4 8 2 9 3 6 

nnmb<n- and write it Mp *»-^. ^6S936 
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(d) Complain that he called it too quickly, 3 5 8 7 6 5 

/' p, V' r. 

slovly, softly or v/hatGver aiid show the 5 1 7 0 . .1 

class how it should be called as you . * • • • • 

v/rite up the next linCo Molce sure every 2 3 5, 0 7 o 3 
colunn in his line and yours adds to 9* 

(e) Repeat these last two steps* 3 5 8 7 6 5 

4 8 2 9 3 6 His 

5:1 7 0 6 3 Yours 

3 0 6 4 5 9 Kis 

6 13 5 4 0 . Ypurs 

2 3 5 8 7 6 3 



The clciss'v/ill find that the onsv/er which ycr put up 
before the problem is correct « 

Try this trick otit. Can you explain ho\7 it vorxs? Do 
you ]cnow any other tricks of this type? 
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ODD AND EVEN NUMBERS 



With the less able pupils at least, it might be mor« 
rewarding if they made a set of models to test their coaclUBions 
e.g. 



Tiien, 



23 



• • • « 



EVEN 

□ 



+ 
+ 



EVEN 

□ 



EVEN 



ODD 



ODD 



nvsr 



ODD 



ONE 



EVEN 



etc. 




An woDD" niunber 
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[aIjumber sy stem in miniature j 

In ordinary arithmetic there are 4 basic operations - 
addition, subtraction, nnil-*- \ ication, and division and an 
infinity of nujubers that we cuix ^ise, Pernaps v/e may pictiii^c-i 
the. whole system like this: 



Ve have 




(ii) 4 nujTiber machines which do the operations* 

We can copy any pair of nimbers from the basket, put them 
through a mcichine, and the answer is always to be found in the 
basket. (in fact, there is an exception to this statement; 
we can^t divide by 0, but that's the only except ion 0 We may 
think of this basket of nuiribers and the 4 number machines as 
forming a complete number system* 

Of course it's a big system and v/e spend a lot of time 
at school ensuring that children can play the roll of the 
number machines • Hov^ever there are other number systems just 
like this one that we have described but with far fewer numbers* 
And as such they are much easier to handle. 
^ We will make a nuiuber system with just five numbers - 

ERLP ^ 2, 3, 4c 
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Imagine the n^mibers equally spaced around the edge of a 
circle* 

TO add 2 and 1 we 

i) Move a pointer (a pencil will do) from 0 (the 
starting point) roiuid 2 places c3ocl:v/ise| 
ii) move the pointer a f "art her 1 place, and then 
iii) check which nuniber the pointer is at • 

We see then that 2+1=3 
Similarly 2+3 = 0 

4+4=3 

Readers may say that these are unreasonable statements to make 
because for instance 4 + 4 = 8, and not 3. So we emphasize 
that the + sign, when it is used in this small number system, 
be interpreted in our new way# we will also call it ^'addition**. 

As far as multiplication is concerned, an example like 
3 X 2 is thought of as 3 successive moves of 2 places starting 
fitom 0. we find then that 

3x2 = 1 

This again seems unreasonable, so again we have to interpret 
i'm;iltlpT:.c?;::on (^) in this new way # 

(l) Ci- i i -ite the addition table 

ERLC 
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+ 



0 



1 



3 



0 



1 



2 I 



3 



(2) 



(3) 



\/hai: do you noticG? 

Complete a mulitplication table 



X 


0 


1 


2 


3 


4 


0 


0 


0 


0 


0 


0 


1 


0 


1 








2 


0 










3 


0 




1 






4 


0 











What do you notice? 

A shopkeeper, who wants to know the change to give from 

$5 when a person buys an article for $2.67 (i.e. $5-$2.67)f 

often works out the answer from $2.67 + ?=:$5* 

In the same way to work out 3-4 in oior new number system we 
It the answer from 



4 + B 3 



Using the dial and pointer or the table we see that 




so 3 - 4 = 4 
Check that you can do ciny "subtraction"* 
"Subtraction" table. 



Make a 



(4) 



In the sanie way v/e can deal v;ith division. To find 




We know that 




3 



so 
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3 T ^- = 2 



check that you can do "division" • 

7 

Are there any exceptions I 



we find thac we can do any amount of "addition" "multipli- 
cation" , "subtraction" and "division" in our nev numbe?? system* 
Once again it can be pictured as ordinL?y arithmetic* The 
difference is that there arie only a few niAnbers and that the 
operations + x - -f have to be interpreted in a different way. 

Systems like this are called "Clock Arithmetics" or "Modulo 
number systems" . The one we have looked at is the "Modulo 5" ' 
. number system. 

Some more t hinges to do (in the Mod - 5 system) 

(1) Try any calculations:- Fractions ^ cubes, squares ^ etc. 

(2) work out l^ti^a^r 4^ What do you notice? 

(3) Try inventing and solving some equations in the Mod-5 
number system.* 

(4) Are there things which you can do with the ordinary system 
which you can^t do with the Mod-5 system? 

(5) What can you find out about the Mod-5 system? 

We vouid like to hear of any nK^ca^vation^ or discoveries 

f -K^uft c-^n.Jo^n r)r I: Mi -hers ^ 
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PUZZLES 



In the May issue of Mathomatics Foruji'i four puzzles v/ere 
given in the .cirticle ^Why Co sc laany people dislike mathomatics? » 
Here are possible solutions to those puzzles (There may well be 
other methods of solution ). 



!• Make four triancjlcs using six match st icier:. 



2. 




Arrange the match sticlcs to form a tetrcihedron. This has 
four triangulcir faces. 

Make a square by folding an irregularly shaped piece of 
paper- 

Fold one side of the 
piece over 



Fold up the bottoni, 
and fold do\/n the 
top to for^v: two rir;ht 
angles 
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Take the botto.n left 
hand corner oi.d fold it 
up so that the left hand 
ocgc nov; lies along the 
top odcJ'^ 



Fold the right hand 
edge under 




1 I ^ 



\ 




J 
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Unfold the uppermost 
piece to rorm tUG square 



3. Arrn-.ngn f ive match boxes so that p ly one box touches 
all of the others, A r,wiution is: 




4. A solution to the^j.ast pu2»zle is: 



X 

• • 

IX 



Here are four more puzzles for your amusement. 
1 . AL-xouyo mntoh stlcks to form five squares like this; 
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Iloiy make the five squares into four squares by changing 
the po5:.irion o£ only tvo cf the match sticJcs* (There 



This puzzle is an extension of the foiJirth puzzle in the 
May issue • flow many continuous line segments are needed 
to ti'civ e sixteen dots arranged in a square? 

• • • • 



In this multiplication sum 

SEAM 

_ T 
MEATS 

The fiTC letters represent different digits. There 
is no zero* What are the actual figures? 

Can you cut this .cross into five pieces so that one 
piece is a smaller cross, and the remaining four pieces 
will fit together to form, a square? 



Arrange six match boxes so that each box touches the 
remaining five. 
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AMOTiKR LOOK AT TKIGOJiUrKTRY 



Traditionally, the trigonometric ratios of sine, cosine and 
tangent are defined as the ratio of sides of a right-angled 
triar«cf!.e. in the following article, the sine, cosine, and 
tangent of an angle are defined in terms of the coordinates of 
a point:, and the usual trigonometric identities and triangle 
rules cure developed from that point of view. 

1» The definition of the sine, cosine and tangent of an angle 

^ P is the point (x,y) on a ^ 

circle centre the origin, 
, radius 1* 

DEFINITION 

A A 

sane XOP = sin XOP = y 
cosine XOP = cos XOP = x 
tangent x8p = tan x8p = ^/x 
The sine, coisine and tangent of any angle between 0^ cind 
360^ may be fo-und practically by using these definitions* 

EXAMPLE 

Find sr'in 55^, cos 125^. 

Draw a circle of radius 10cm, centre the origin, and mark 
points P and Q so that XOP = 55^, EOQ = 125^. 
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0? M OQ «■ 10 cm, and for the purpose of this problem, we 
require OP = OQ = 1. 

Hence the scale for the diagram is lOcm : 1 
By naasuring OL, LP, OM, MQ, the coordinates of p and Q 
may be found to be (0.58, 0.82) and (-0.58, 0.82) respectively. 

By the definitions then^ 

sin* 55*^ = 0.82 

cos 125° = -0.58. 

1 • The graphs of the sin e, cosine and tcvngen t functions 

(a) The graph of y = sinO , for 0° ^ O ^ 360° 

A unit circle is 6ocami with centre the origin, and points 
A, B, C.« ... .marked on its circumference so that x6a » 20*^, 
XOB = 40°, XOC = 60° etc. 




A second set of axes, O and sin© ?ire drawn as shown. 
•Graduate the © - scale in multiples of Do'^ , 

By the definition of sine, 

ej-jn ro^ =: y~co(<-jfJ of A 
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The distance AL, may be transferred and marked off at SO on 
the 0 , sin© plane. 
Similarly, sin 40° = y-coord of B 

= BM 

o 

and this can be marked off at 40 . 

This process is continued,, and the points marked off joined 
by a smooth curve to give the graph of y -^'^^ ^ 

The coordinates of R are (0, !)• an<i ^tOR = 90 

hence cos 90° = 0 

sin 90° = 1 ■ 



A 

Similarly, the coordinates of S are (-1, O), and XOS 
hence cos 180° =-1, 
sin 180° = 0 



= 180^ 



(b) The graph of y =^ tan O , for 0° ^ e ^ 360°. 

A unit circle is drawn, and a second set of axes drawn, as 
in the above case. /S4tj.^3 
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I 



f$0' 



I 



- 46 - 

If itSp =: 20°, and A is the point (x,y), then 

tan 20° = ^/x from the definition of tangent. 




If each side of the trianol«=i o/vl i*^ <?nl3irgod by a scale (ractor -i-t- 



= 1 .y 

X 

Heiice, tan 20^ = Vx = FT 

PT is the length of the tangent at T cut off by the line 

OA* 

The l^gth of PT may be transferred and marked off at 20^ 
on the S> , tern © plane • 

Similarly, the length of the tangent at T cut off by the 
line OB gives tan 40^ » and this length may be transferred to the 

e> , tan© plane. This process is continued, and the points 
mnrVoa off joined to give the graph of y = tan© 
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as or = 1 
x 



TJir-^— *OT, and AL 
.OL 



_ - .X 



= 1, 
cind PT = 1 AT 
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(Not«: The tangent at T is parallel to the Y-axis, and thus 
tan 90°, and tan 270° do not exist, as the y-axis, and 
the tangent at T never intersect). 

3, Trigonometric identities 

p is the point (x,y), OP - 1, XOP = ^ 
sin© =s y, cos© = x. Tan 0 = 




The triangle 0PM is right-angled, and OM ■ x, PM = y. 
Fiirther, by Pythagoras' theorem. 



2 2 2 

OP*^ = OM + MP 



x2 + 



2 2 

1 = COS O + sin © 



Suppose My is a reflection in the y-axis. 
-imAe^y the ref lection is P" , 



My(P) = 
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The image oB p 
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is the point (-x,y) 

x6p ' = 180° -0 
From the definitions, 

cos X^P* = ~x, 
< > cos (180° ~ <S) ) = -X 



4=> cos (180° ~ O ) a ~ cosO , as cosG = x 



A t 

Sin XOP = y 



<^=^ sin (180° - 3 ) a sinQ , as sin © = 7 . 
tan XOp' = ^ 

-X 
X 

<^=> tan (180° - 3 ) = -tan© , as tan <3 = 

X 

Similarly, by reflecting p' and p in the x-axis, as identities 
cos (180° + e ) = - cos © . 
sin (180° + o ) = - sin O , 
tan (180° + o ) = tan O , 

cos (360° - O ) = cos © , 
sin (360° - O ) = - sin O 
tan (360° - O ) = - tan © 

can be obtained. 

Now consider reflecting P in the line y = x. 
Under the reflection p — >P* 

P* is the point (y,x). 
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x8p* = 90° ^0 
cos x6p* = y 
^ — s COS (90°- Q ) = sin O 

sin XOP* = X 
— y sin (90*^- Q ) = cose> 
tan XOP* = 

y 



since sin 3 = y 
since cos© = x 



3VX 

^ < \ tan (90°- © ) = 1 , since tan© = y^. 



tano 



Ref3,ecting P* in the y-axis will lead to the identities 

cos (90° + e> ) = -sin6> 
sin (90° +3 ) = cos © , 
tan (90° + O ) = - tan & , 

4. solution of triangles; 

(a) Right-angled triangles: 
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6, 








5 


f 

r 




— ^ 



In the triangle ABC, suppose BCA = 90°, CAB » ^ , 
and AB ss r . 

At A, draw X and Y axes, so that the X-axis lies along AC. 
Draw a unit circle, centre A. The unit circle cuts A3 
at P. ^ 

Let P be the point (x,y), 

then cos © = x, ^^ 
sin © = y 

. The triangle APL enlarges onto the triangle ABC under a 
scsae factor r (since AP ; AB = r j 1) 

Hence, AC = r.AL = rx = r cos^ 

and BC = r.PL =: ry s r sin<^ \- 

These results hold for any right-angled triangle and may 
be used in solving a right-angled triangle. 



6 




ERIC 



- 51 - 



In tr jangle ABC, BC = 12 cm, bSa » 90°, 
B^C ss 56°. Solve the triangle. 




(i) ABC = 180° - (56" + 90°) 
« 34° 

(ii) If AB =s r, then BC = r sin 56^ 
, hence r sin 56° « 12 cm 

12 



r ss 



sin 56^ 

12 ^ ^ 
0.829 

14»5 cm. 



cm 



cm 



AC =5 r cos 56 
= 14.5 X .559 
=s 8.1 cm 

(b) Triangles which are not right-angj-od: 




(i) When two sides and the included angle are known. 

Suppose AB 3 C, BC 5= a, ABC a Bt» 

Find b in terms of a, c and B. 
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Triangle ABD is right-angled, 

honcc AD = c sin D, 

BD = c cos B, and thus 

DC = a - c cos B. 



Triancjle ADC is right-angled, 

hence AC'' = AD^ + DC" 

b*^ =: (c sin b)" + (a - c cos b)" 

= c"'' sin"^ B + a^ - 2ac cos B + cos^ B 

p o P P 

= c (sin'-fi + cos b) -fa - 2ac cos B 

2 2 2 

b = c -f a - 2ac cos B which is the 

cosine rule for a triangle. 

Similarly, a^ = + - 2bd cos A , 

P p p 
c^ = a + b - 2ab cos C . 

(ii) When t\70 angles and one side are knovm« 

A A 

Suppose ABC = B, ACB = 0, AB = C 
Find b in terms of B, C and 




Triangles ABD aiid ACD are right-angled <. Hence, AD =: c sin 3, 
from triangle ABD, and AD = b sin C, from triangle ACD. 
Thus, c sin B = b sin C 
_c sin B = b sin C 
sin B sin C sin B sin C 
c = b_ 
sin C Sin B 

ERJC 
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similarly, by drawing BD perpendicular to AC, it ca» be 
showtfi that 

Sin C Sin A 

"^^^^^ » a ss b s= c which is the 
Sin A Sin B Sin C 

sine formula for a triangle. 

\ 

i;.J. BILLINGHURST, U.S. P. 
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ItHS tJ*N*E^S^C*Ot., U.'.Ii^DcP^v CURRICULUM DEVELOPMENT UNIT 
UNIVERSITY OP THE SOUTH PACIFIC 



The xmit vas set up in 1970 and is designed to promote 
Curriculum Development in all the territories 
associated with the University of the South Pacific « 
The unit is financed by the United Nations Developingrnt 
Programme and has twelve team rAehibers. 

Particular fields covered by these advisers are Basic Science, 
Industrial Arts, English, Commercial Studies, Home Economics, 
Social Science, Mathematics, Audio-visual methods. 

In all fields, new material-which has been v/ritten by local 
teachers cind curriculum Development Unit members - has been 
produced by the unit and is being tried out in all the territories 
of the region • 

As far as mathematics is concerned the objectives of the 

unit - which are reproduced from the pamphlet "Introduction to 

Teachers" are summarized below • 
• 

•The basic aim is to provide a service concerning all 
aspects of curriculum development to the various territories of 
the south Pacific. We have to :-ake into consideration 

- The desirability of setting up a system for continual 
rene\7al and appraisal of material cind of methods of 
teaching, 

- The somewhat different priorities of development in 
the various territories, 

- the need for local Leac^ers and administrators to be 
involved in all aspects of development, 

- local conditions « Environmei:it , the present stage of 
teachers* training and the levels of children's under- 
standing of English all have a bearing in the type of 
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teaching material v/hich v/e produce, 

- the need to co-operate with ciirriculum developers in 
all other fields of education, 

- the need to produce material which enables teachers 
to teach well, 

- the need to relate the language structure and vocabulary 
of the material to the English Teaching Programmes. 

Do you agree with these aims?^ 

The Cuiriculum Development Unit is coordinating the writing 
of a series of topic units - around one hundred in all. 
Such a programme enables: 

- territories to select whatever materials they 
feel to be appropriate for their own particular 
needs , 

- schools to work at a pace which is relevant to 
their children and circumstances, 

- territories to select units which lead to any 
School certificate Examination, be it Overseas 
or South pacific in origin, 

- any person to contribute by writing new units, 
and revising ones which have already been tried. 
Teachers from different Territories, Mathematical 
Associations, University and U.N .E.S#C*0* Lecturers 
are all involved. 



Can these methods be improved? 

If you would like information about the 
U.N.D.P. project please write to us here. 
Your Department of Education will also be able 
to tell you about the project. 
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E.H. LEATON U^N^D.P 



